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(54) LASER MACHINING HEAD 



(57)AbstraGt: 

PROBLEM TO BE SOLVED: To improve productivity by 
checking the soiling state of a transmitted- light window 
which is installed near a condensing lens without taking off 
the window and taking off the window when the soiling 
reaches a specific level or above. 

SOLUTION: This laser machining head 1 is such that its 
main body 3 is provided with an image pickup means 33 for 
detecting the machining condition of a work W, and is also 
provided with a zoom lens 29 capable of selecting the focal 
position for at least two positions, in order to detect by the 
image pickup means 33 the condition of a transmittedHight 
window 1 1 installed near a condensing lens 9 in the main 
body 3. The transmitted-light window 1 1 is installed so that 
it may be drawn out, and in addition, a mirror 7 for 
transmitting visible light is provided in the main body 3 of 
the machining head for the purpose of detecting the 
machined condition of the work W by the image pickup 
means 33. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]It is the laser machining head which equipped a laser machining head main part with an 
imaging means for detecting a processing condition of a work, A laser machining head which equips 
said laser machining head main part with a zoom lens selectable to two positions for a focal position 
at least, and is characterized by things that a state of a transmitted light window established near 
the condenser in said laser machining head main part should be detected by said imaging means. 
[Claim 2]The laser machining head according to claim 1 which provides said transmitted light window 
withdrawal and is characterized by things. 

[Claim 3]Claim 1 which provides a transmitting mirror which penetrates visible light in said laser 
machining head main part so that a processing condition of a work can be detected by an imaging 
means, and is characterized by things, a laser machining head of two descriptions. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the laser machining head which performs laser beam 

machining, such as cut processing and a welding process, to a work. 

[0002] 

[Description of the Prior Art]Conventionally, the transmitted light window provided near the 
condenser in a laser machining head is removed, and the worker is checking the situation of dirt. 
Since the pressure of assist gas and a flow cannot be raised in particular in welding by an YAG 
laser, there is dramatically much return of the weld slag inside [ which was provided at the tip of a 
laser machining head ] a nozzle. Therefore, the dirt adhering to a transmitted light window is 
checked, and dirt is cleaned. 
[0003] 

[Problem(s) to be Solved by the Invention]By the way, the confirmation work of the dirt adhering to 
the conventional transmitted light window mentioned above takes time, the stop time of a 
processing system increases, and improvement in productivity is not achieved. It is difficult to judge 
objective how many dirt adhered to the transmitted light window. There is a problem that a 
transmitted light window will be exhausted immediately. 

[0004]The purpose of this invention is to provide the laser machining head which aimed at 
improvement in productivity as demounted, when could check the state of dirt, without demounting 
the transmitted light window provided near the condenser, and dirt reached beyond the fixed 
reference. 
[0005] 

[Means for Solving the Problem]To achieve the above objects, a laser machining head of this 
invention by Claim 1, It is the laser machining head which equipped a laser machining head main part 
with an imaging means for detecting a processing condition of a work. Said laser machining head 
main part is equipped with a zoom lens selectable to two positions for a focal position at least that a 
state of a transmitted light window established near the condenser in said laser machining head 
main part should be detected by said imaging means. 

[0006]Therefore, when performing laser beam machining, a laser beam is irradiated by processing 
position of a work which should be processed through a condenser and a transmitted light window, 
and laser beam machining is performed. If a zoom lens is adjusted and it makes it a focal position of 
a condenser come to a processing position of a work in detecting a processing condition of a work, 
a processing condition of a work will be detected by an imaging means. 
[0007]A dirt state of a transmitted light window is detected by an imaging means, without 
demounting a transmitted light window, if it adjusts so that a zoom lens may be adjusted and a focal 
position may turn into a position of a transmitted light window in detecting dirt adhering to a 
transmitted light window provided near the condenser. Therefore, improvement in productivity is 
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achieved. 

[0008]A laser machining head of this invention by Claim 2 provides said transmitted light window 
withdrawal in a laser machining head of Claim 1. 

[0009]Therefore, if it reaches beyond a standard that a state of dirt is constant, a transmitted light 
window will be pulled out, and it exchanges for a new thing, and a transmitted light window will be 
cleaned or it will be used [ it will be returned to the original position and ]. 

[0010]ln Claim 1 and a laser machining head of 2, a laser machining head of this invention by Claim 3 

provides a transmitting mirror which penetrates visible light in said laser machining head main part 

so that a processing condition of a work can be detected by an imaging means. 

[001 1]Therefore, since a transmitting mirror which penetrates visible light is provided in a laser 

machining head main part, through a transmitting mirror, a processing condition of a work is easily 

picturized by imaging means, and is observed. 

[0012] 

[Embodiment of the Invention] Hereafter, this embodiment of the invention is described in detail 
based on Drawings. 

[0013]The laser machining head 1 for YAG lasers, for example to refer to drawing 1 . It has the laser 
machining head main part 3, and is equipped with the reflective mirror 5 made to reflect a laser 
beam in this laser machining head main part 3, and the transmitting mirror 7 which a laser beam is 
made to reflect and makes visible light penetrate. It is equipped with the condenser 9 in the laser 
machining head main part 3 of this transmitting mirror 7 which can be set caudad. The drawer 
device 13 furthermore provided with the transmitted light window 1 1 under the condenser 9 is 
formed. By operating the push button 15, this drawer device 13 is pulled out from the laser 
machining head main part 3, or is set to the laser machining head main part 3. The nozzle 17 is 
formed at the tip (lower end) of said laser machining head main part 3 removable. 
[0014]In drawing 1 of said laser machining head main part 3, the barrel 19 of conical shape is formed 
towards the upper part on left-hand side. The lower part of this barrel 19 is equipped with the 
collimate lens 21, and the plug 23 for optical fibers is formed in the upper part of the barrel 19. One 
end of the optical fiber 25 is connected to this plug 23 for optical fibers, and the other end of the 
optical fiber 25 is connected to the YAG laser generator of a graphic display abbreviation, 
[0015]In drawing 1 of said laser machining head main part 3, the hollow cylinder object 27 is 
established on right-hand side. In this hollow cylinder object 27. it has the zoom lens 29 which 
comprises two or more lenses, and LED(light source) 31 is provided. CCD camera 33 as an imaging 
means is formed above said zoom lens 29. The monitor of the graphic display abbreviation is 
connected to this CCD camera 33, and the image processing device is connected. 
[0016]The table 35 which carried out fixed mounting of the work W which should be processed 
under said nozzle 1 7 is formed. 

[0017]In the state where fixed mounting of the work W which should be processed on the table 35 
was carried out by the above-mentioned composition, through the optical fiber 25 and the collimate 
lens 21, it is reflected by the reflective mirror 5 and the transmitting mirror 7, and the laser beam 
oscillated by the laser generator of the graphic display abbreviation is condensed by the condenser 
9. The laser beam condensed by this condenser will be irradiated by the work W from the nozzle 17 
through the transmitted light window 1 1, for example, a welding process will be performed. 
[0018]Since there is much return of the weld slag to nozzle 17 inside when a welding process is 
performed to the work W. it is necessary to check the dirt of the transmitted light window 11. 
[0019]Since said laser machining head main part 3 is equipped with the zoom lens 29 and CCD 
camera 33. if it changes into the state where the laser beam was intercepted and the zoom lens 29 
is adjusted to it. It is detectable with CCD camera 33 whether the focal position of a laser beam is 
in agreement with the processing condition of the work W. i.e.. the processing position of the work 
W. If the zoom lens 29 is adjusted, the state of the dirt which doubled the focal position with the 
position of the transmitted light window 1 1, and adhered to the transmitted light window 1 1 is 
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detectable. 

[0020]Usually, the transmitted light window 1 1 is transparent as shown in drawing 2 (A), but. Since 
two or more places will become black at the transmitted light window 1 1 as shown in drawing 2 (B) if 
weld slag adheres to the transmitted light window 11. When white and a black area ratio are 
computed, for example, a black area becomes large in the image processing device of CCD camera 
33 above at a fixed reference, emit alarms, such as warning, and. The confirmation work of dirt 
becomes easier than before by pulling out and cleaning up, or exchanging the drawer device 1 3 for a 
new thing, and resetting it, and stop time becomes shorter than before and improvement in 
productivity can be aimed at. 

[0021]Depending on adjustment of said zoom lens 29, the surface state of the condenser 9 and the 
transmitting mirror 7 can be caught with CCD camera 33, and a surface dirt state can be checked. 
Not only hand control but a cylinder etc. can also perform movement of the zoom lens 29. 
[0022]This invention can be carried out in other modes by making a proper change, without being 
limited to the example of an embodiment mentioned above. 
[0023] 

[Effect of the Invention]According to the invention of Claim 1, when performing laser beam 
machining, a laser beam is irradiated by the processing position of the work which should be 
processed through a condenser and a transmitted light window, and laser beam machining is 
performed, so that I may be understood from the example of the embodiment like the above. If a 
zoom lens is adjusted and it makes it the focal position of a condenser come to the processing 
position of a work in detecting the processing condition of a work, the processing condition of a 
work is detectable by an imaging means. 

[0024]The dirt state of a transmitted light window can be detected by an imaging means, without 
demounting a transmitted light window, if it adjusts so that a zoom lens may be adjusted and a focal 
position may turn into a position of a transmitted light window in detecting the dirt adhering to the 
transmitted light window provided near the condenser. Therefore, improvement in productivity can 
be aimed at. 

[0025]According to the invention of Claim 2, if it reaches beyond the standard that the state of dirt 
is constant, it can be used for the original position, pulling out a transmitted light window, exchanging 
for a thing new in cleaning a transmitted light window, and being returned. 

[0026]According to the invention of Claim 3, since the transmitting mirror which penetrates visible 
light is provided in the laser machining head main part, without moving a mirror, it is easily picturized 
by the imaging means through a transmitting mirror, and the processing condition of a work can be 
observed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is a transverse-plane sectional view of a laser machining head showing the example of 
the 1 embodiment which carries out this invention. 

[Drawing 2] It is an explanatory view explaining the dirt state of a transmitted light window. 
[Description of Notations] 

I Laser machining head 

3 Laser machining head main part 
5 Reflective mirror 
7 Transmitting mirror 
9 Condenser 

I I Transmitted light window 
1 3 Drawer device 

17 Nozzle 
29 Zoom lens 

33 CCD camera (imaging means) 
[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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